Elucidation of the actions of Orengedokuto on immunopharmacology by 三浦, 尚子 et al.
??
?
?
?
?????????????
????????????????
?
?
?
?
?
?
??????
?
?? ?? ?? ??
?
?
?
???????????????????
?
?????? ?? ?????????????????????
????? ?? ?????????????????????????????????????
????? ?? ????????????????????????????????????? ?
???? ?? ??????????????
???? ?? ???????????????
??????? ?? ?????????????????
????? ?? ??????????????????
???? ?? ??????????????
???? ?? ??????????????????????
???? ?? ????????????????
????? ?? ????????????????????????????????
???? ?? ???????????????????
??? ?? ??????????????
????? ?? ???????????
???? ?? ???????????????????
????? ?? ???????????????????????????
?????????? ?? ???????????????????????????????????????
???? ?? ??????????????????????
???? ?? ???????????????????????????
???? ?? ???????????
??? ?? ????????????
???? ?? ?????????????
????? ?? ????????????????????????????????
???? ?? ???????????????????????????
???? ?? ??????????????????????
?????? ?? ?????????????????????????
????? ?? ????????????????????????????????
???? ?? ???????????????????
????? ?? ??????????????????????
???? ?? ???????????????
????? ?? ????????????????????????????
????? ?? ???????????????????????????
??? ?? ?????????????
???? ?? ????????????
???? ?? ????????????????????????????
?????? ?? ????????????????????????????????????
??? ?? ????????????
???? ?? ?????????????
????? ?? ???????????????????????????????????
???? ?? ??????????????????????????
????? ?? ?????????????????
???? ?? ??????????????????????????
???? ?? ?????????????????
??? ?? ???????????????????
???? ?? ???????????????????????
??? ?? ???????????????
???? ?? ??????????????????????????
???? ?? ????????????
???? ?? ??????????????
???? ?? ????????????????
???? ?? ???????????????????????????
???? ?? ??????????????????????
?????? ?? ????????? ????????????????? ?????????????????????
????????????????????????????????????????????
?????? ?? ?????????????????????????????
?
?????????????????????????????????????
?????????????????????????????????????????????????????????
???????????? ???????????????????????
?
  
 
i 
???
?
???????
???? ???????????????????????????????
???? ???????????????????????????????
?
????????????????????????????
???? ???????????????????????????????
???? ????????????????????????
???????????????????????????????
???? ???????????????????????????????
???? ????? ???? ????????????????????????
???? ?????? COX-2?????????????????? 14?
???? ????????????????????????
???????????????????????????????
???? ???????????????????????????????
???? ???????????????????????????????
?
????? ??? ??????????????????
???? ???????????????????????????????
???? ? ??? ????????????????????????????
???? ? ??? ?????????????????????
???????? ???????? ???????????????????
???? ? ??? ????????????????? ????????
???????????????????????????????
???? ? ??? ?????? ???????? ???????????
???????????????????????????????
???? ? ??? ?????????????????????
???????????? ???????????????????
???? ????????????????????????
???????????????????????????????
???? ???????????????????????????????
???? ???????????????????????????????
?
??????????????????????????????
???????
ii 
???? ???????????????????????????????
???? ???????????????????????????????
???? ???????? ????????????? ?????????
???????????????????????????????
???? ???????????????????????????????
???? ??? ??????????????????????
???????????????????????????????
???? ???????????????????????????????
???? ???????????????????????????????
?
?????????????????????????????
???? ???????????????????????????????
???? ??? ????? ?????? ????? ?? ???????
???????????????????????????????
???? ?????? ??? ???? ??????????????? ???????
???? ??????????? ?????????? ????? ?? ?
???????????????????????????????
???? ?????????? ??? ???? ????????????? ???????
???? ?????????? ???? ???????????
???????????????????????????????
???? ??????????? ???? ??????????
???????????????????????????????
???? ???????? ???? ?????????????????????
???? ???????????????????????????????
?
?????????????????????????????? ???????
?
??????????????????????????????????????
?
?????
???????
??? ?????????????????????? ????????
??? ?????????????????????? ????????
??? ?????????????????????? ????????
??? ?????? NO/NO2????????????????????
??? ?? PGE2???? ex vivo?? COX?????????????
iii 
??? ????????????????????? ?????????
??? ????????????????????? ?????????
?
???????
??? ?????????????????????? ????????
??? ?????????????????????? ????????
???? Fas???????????????????? ????????
???? MACS?????T???????T?????????????
???? ????????????????????? ?????????
???? ????????????????????? ?????????
???? ????????????????????? ?????????
?
???????
???? ????????????????????? ?????????
???? ????????????????????? ?????????
???? ?????????? DNA fragmentation??? ??????? 
???? ????????????????????? ???????? 
???? ??? ???????????????????? ????????
???? ????????????????????? ?????????
?
???????
???? ????????????????????? ???????? 
???? ????????????????????? ?????????
???? NO???????????????????? ??????? 
???? ????????????????????? ?????????
???? SDS-PAGE???????????????? ???????? 
???? ????????????????????? ?????????
???? cGMP?????????????????????????? 
???? ??????????????????????????????
?
?????????????????????????????????????
?
??????????????????????????????????????
?
?
 
- 1 - 
???? ???
?
???? ????????
?
? ??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????? ??????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????? ????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????????????????????????????????
???? ???????? ???????????????? ??????? ???????
???????????????????????????????????
????????????????????????????????????
??????????????? ??????? ???????????????
???????????????????????????????????
?????????????????????
- 2 - 
???????????????????????????????????????????
?
Constituent Ratio Latin Main plant’s name English 
Herbs   (Latin) Common Names 
 
 
Oren 2 Coptidis Coptis japonica Japanese golden 
  Rhizome Makino thread 
 
Obaku 1.5 Phellodendri Phellodendron amurense Amur Cork tree 
  Cortex Ruprecht 
 
Ogon 3 Scutellariae Scutellaria baicalensis Baikal Scull cap 
  Radix Georgi 
 
Sanshishi 2 Gardeniae Gardenia jasminoides Cape-jasmine 
  Fructus Ellis 
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Figure 1. Photographs of Constituent herbs of Ogrengedokuto 
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Figure 2-1.  The hypothetical mechanisms of indomethacin-induced enteropathy
TGF, transforming growth factor. 
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Figure 2-2. Effect of Orengedokuto (OGT) on indomethacin-mediated lethality. 
Animal survival was assessed after 2 injections of indomethacin (20 mg /kg), 24 
hour apart, as described in Materials and Methods. OGT was administered by 
admixture in the diet during the examination period from the first injection of 
indomethacin (n = 20). OGT was administered in the food because it is an orally 
active drug, and intragastric administration has been found to be highly stressful, 
especially when mice are subjected to the first indomethacin injection. Survival 
curves were drawn using the Kaplan-Meier method. Statistically significant 
differences between the 2 % OGT group and the control group identified by log-rank 
test (P < 0.0001).
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Figure 2-3. Survival in groups of mice under various OGT administration protocols. 
Mice were treated with varying regimens (pretreatment, co-treatment, and 
post-treatment) of 2 % OGT as shown. Two doses of indomethacin (20 mg /kg) were 
injected 24 hours apart as described in Materials and Methods (n = 10). Survival 
curves were drawn using the Kaplan-Meier method. 
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Figure 2-4. Typical microscopic observations 
of histological sections of the small intestine. 
Tissues were obtained 36 hours after the 
second indomethacin injection. Hematoxylin 
and Eosin (H&E) -stained section of small 
intestine from a mouse treated with 
indomethacin and without (A) or with (B) 
2 % OGT (10x magnification). Control mice 
had atypical large and deep ulcerations. In 
the OGT-treated mice, tissue damage was 
milder and the muscularis propria was 
thicker than that in control mice. (C) Small 
intestine of a naive mouse which did not 
have any noticeable lesions. 
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Figure 2-5. Effect of OGT on 
indomethacin-induced intest 
-inal lesions. Indomethacin was 
injected to mice at 0 and 24 
hours (arrows in graphs). Mice 
were killed 12, 24, 36, 48, or 54 
hours after the first 
indomethacin? injection. Mor 
-phological changes at hour 54 
were almost the same as at hour 
60 after the first indomethacin
?injection in Figure 2-4. The 
number (A) and areas (B) of 
ulceration in formalin-fixed 
tissues were calculated 
macroscopically. 2 % OGT 
significantly reduced the 
number and the sum of 
ulceration areas (P<0.05, 
0.0005 respectively). The mean 
± standard error (SE) is 
presented. C, the injury was 
calculated. Formalin-fixed 
intestine samples were stained 
with H&E and histologically 
visible ulcers between the 
pylorus and ileocecum were 
counted. Data for each grade 
shows the respective mean 
values for each group (n = 5). 
Two-way analysis of variance 
(ANOVA) with treatment and 
time as factors followed by 
Scheffe’s post hoc analysis 
were used. 
The intestinal damage was scored as follows: 1) 
disruption of the epithelial cells lining the villous tip; 
2) disruption of the lamina propria; 3) depletion of 
lamina proprial cells and denudation of muscularis 
mucosae; 4) damage localized to the submucosa; 5) 
damage localized to the muscularis mucosae and 
thinning or perforation of the intestinal wall. 
Time (hours) 
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Figure 2-6. Effect of 2 % OGT on fecal hemoglobin in cecum. Whole stools in 
cecum were obtained from mice 48 hours after the first indomethacin injection. As a 
negative control, hemoglobin concentrations in stools from naive mice (normal 
group in the figure) were quantified. Data are expressed as mean ± SE (n = 6). 
Statistical analysis was performed using the Mann-Whitney U test. *Significant 
difference from control, P<0.05.
Figure 2-7. Effect of 2 % OGT on serum NO3-/NO2- (NOx) concentrations. Serum 
samples were obtained from mice 48 hours after the first indomethacin-injection. 
Indomethacin-untreated serum samples were obtained from mice that were re-fed for 
48 hours after a 24-hour fast. Data are expressed as mean ± SE (n = 6). Statistical 
analysis was performed using the Mann-Whitney U test. *Significant difference 
from control, P<0.05. 
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Table 2-1. Change of PGE2 levels in small intestine induced by 2 injections of 
indomethacin (20 mg /kg). 
 
Treatment              mucosa        muscularis propria 
                  ng /100 mg tissue      ng /100 mg tissue 
 
None (n = 5)           35.5 ± 7.3         117.9 ± 31.4 
Indomethacin (n = 5)    4.23 ± 0.96 #        14.9 ± 2.0 # 
 
Small intestines were obtained 24 hours after the second indomethacin injection. 
#P<0.05 vs. non-treated group.?
Figure 2-8. Biosynthesis of PGE2 43) 
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Figure 2-9. Effect of OGT on 
PGE2 levels in the intestinal 
mucosa (A) and muscularis 
propria (B) in indomethacin?
-injected mice. Indomethacin 
was injected at hour 0 and 24 
(arrows in graphs). Mice were 
killed 12, 24, 36, 48, or 54 hours 
after the first indomethacin?
-injection. Mucosal PGE2 levels 
in the 2 % OGT-administered 
group differed significantly from 
the control group (**P<0.005). n 
= 5 for each group except for the 
control group at 54 hours (n = 4). 
Data represent mean ± SE. 
Two-way ANOVA with treat- 
ment and time as factors 
followed by Scheffe’s post hoc 
analysis were used. 
Figure 2-10. Effect of OGT on PGE2 
levels in the intestinal mucosa of 
mice not treated with indomethacin. 
Intestinal tissue samples taken from 
mice were fasted for 24 hours and 
then re-fed the 2 % OGT-containing 
or normal diet for 48 hours without 
indomethacin-injection. PGE2 levels 
were significantly increased by OGT 
alone (*P<0.05 vs. control). Data 
represent mean ± SE (n = 5) from 1 
of 3 replications. Statistical analysis 
was performed using the Mann- 
Whitney U test. 
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Figure 2-11. COX inhibitting assay 43) 
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Figure 2-12. Influence of COX inhibition on PGE2 production in tissue 
homogenates of the intestinal mucosa. Mice were fasted for 24 hours and then re-fed 
the 2 % OGT-containing or normal diet for 48 hours without 
indomethacin-injection. PGE2 levels were significantly increased by OGT but when 
indomethacin or NS-398 was mixed with the tissue homogenate, it was inhibited 
significantly. Data represent mean ± SE (n = 6). Two-way ANOVA followed by 
Scheffe’s post hoc analysis were used. ##P<0.005 vs. the reaction mixture without 
COX inhibitor obtained from normal mice, *P<0.05, ***<0.0005 vs. the reaction 
mixture without COX inhibitor obtained from OGT-treated mice. 
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Figure 2-14. OGT prevented the degradation of COX-2 expressing cells in the 
lamina propria by indomethacin. Indomethacin was injected to mice at hour 0 and 
24. Tissues from mice killed 12, 36, or 54 hours after the first 
indomethacin-injection were used for immunostaining of COX-2. COX-2 expressing 
cells were counted in 5 random high-power fields per mouse (200x magnification). 
Indomethacin treatment decreased the number of COX-2 expressing cells in LPMC. 
2 % OGT administration significantly inhibited the decrease in the number of 
COX-2 expressing cells as compared with the control group at 12 hours after 
indomethacin treatment. Data represent mean ± SE (n = 5). Statistical analysis was 
performed using the Mann-Whitney U test. #P<0.05 vs. control mice at 12 hours 
after indomethacin treatment. 
Figure 2-13. Localization of COX-2 expressing cells. 
Positive cells were stained brown immunohisto?
chemically. COX-2 expressing cells (arrow) of the 
small intestine obtained from naive mice were 
mainly seen in lamina propria. In accordance with 
previous studies23) COX-1 expressing cells were 
found throughout the small intestine, rarely in the 
villus, diffusely in the lamina propria, and 
ubiquitously in intestinal smooth muscle (data not 
shown). Original magnification; 100x. 
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Figure 2-15. 2 % OGT modulated 
immunological properties in lamina 
proria mononuclear cells (LPMC). 
(A) Mice were fasted for 24 hours 
and then re-fed the OGT-containing 
or normal diet for 48 hours without 
indomethacin-injection. 
Percoll-fractionated LPMC were 
cultured for 24 hours without OGT 
or any stimuli. Cells were collected 
from 3 mice, and the data represent 
1 of 2 replications. (B) Small 
intestines were obtained from mice 
48 hours after the first injection of 
indomethacin. Semi-purified LPMC 
(the filtrate from a glass wool 
column without Percoll 
fractionation) were collected from 3 
mice and cultured for 24 hours 
without OGT or any stimuli. Data 
represent 1 of 2 replications. 
Differences in the levels of 
mediators between (A) and (B) were 
due to differences in cell preparation 
procedures.  
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Table 2-2. The effect of the constituent herbs on survival rate 
 
 Constituent herbs Survival rate at  
 (2 % in diet) day 9 (%) (n = 10) 
 
 Normal (none) 40 
 Oren 90 
 Obaku 70 
 Ogon 60 
 Sanshishi 30 
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Table 2-3.? PGE2 receptors43) 
 
Receptor affinity ?? G protein Effector Signal transduction 
 
EP1 E2>I2>E1>F2 ?? Ca2+ channel Ca2+ 
EP2 E2=E1>>F2=D2 Gs adenylate cyclase cAMP? 
EP3 E2=E1>I2>F2   
EP3α  Gi adenylate cyclase cAMP? 
? EP3β  Gi adenylate cyclase inositol triphosphate/Ca2+? 
? EP3γ  Gi/Gs phospholipase C /   inositol triphosphate/Ca2+? 
      adenylate cyclase 
EP4 E2=E1>I2>F2 Gs adenylate cyclase cAMP? 
?  
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??????????????????????????????????????????????????
???????????????? ????????
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Figure 2-16. The hypothetical mechanisms of effects of 
Orengedokuto on indomethacin-induced enteropathy 
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Figure 3-1. Small intestinalepithelium and T cells189) 
 KGF, keratinocyte growth factor; 
 TGF, transforming growth factor. 
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Figure 3-2. Time-course (A) and dose 
dependency (B, C) of anti-CD3-induced 
apoptosis in the jejunum of C3H/HeN 
mice. Control mice received saline alone. 
Data represent the means ± standard 
division (SD) of apoptosis per villus/crypt 
unit. A, The antibody was administered 
intraperitoneally at a dose of 12.5 µg 
/mouse (number of mice = 6-7). Apoptotic 
cells with condensing ? /fragmenting 
nuclei appeared in the small intestine 
biphasically. ### P<0.0005 versus the 
control group (villus) and * P<0.05; *** 
P<0.0005 versus the control group (crypt) 
at each time. B, 4 hours after, and C, 24 
hours after antibody injection (number of 
mice = 5). Apoptotic cells with 
condensing ? /fragmenting nuclei arose 
dose ? -dependently in the villus at 4 
hours (B) and in the crypt at 24 hours (C).
1 unit
絨毛
villus
陰窩
crypt
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Figure 3-3. Histological sections of the jejunum of C3H/HeN mice. Anti-CD3 was 
administered at a dose of 12.5 µg/mouse. A-E, H&E staining. F-H, TUNEL assay. A 
and F, control mice receiving saline alone. B, D and G, 4 hours after the antibody 
injection. C, D and G, 24 hours after the antibody injection. Control mice have few 
apoptotic cells (A and F). Many apoptotic cells (arrow) are seen in the villus at 4 
hours (D and G) and in the crypt at 24 hours (E and H) after anti-CD3 injection. 
Original magnification: A-C, 25x; D and E, 132x; F-H, 50x 
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Figure 3-4. Electron microscopic findings after anti-CD3 injection. A, Condensed 
and fragmented nuclei (arrow) are seen in ciliated villous epithelial cells 4 hours 
after anti-CD3 injection. The cytoplasm shows little change at this time. Neither 
apoptotic nor damaged lymphocyte infiltrates are observed. Little apoptosis occurs 
in IEL (data not shown). B, Condensed and fragmented nuclei (blue arrow) and 
expanded mitochondria are seen in one crypt epithelial cell 24 hours after anti-CD3 
injection. The other crypt epithelial cells do not have typical condensed and/or 
fragmented nuclei, but nuclei are beginning to show damage. Neither apoptotic nor 
damaged lymphocyte infiltrates are present. The green arrow head indicates basal 
membrane. Little apoptosis occurs in lamina propria lymphocytes (data not shown). 
C, villus in naive mice and, D, crypt in naive mice. Naive mice have little apoptosis 
either in the villus or the crypt. Original magnification: x50,000.
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Figure 3-5. Differences in the number of apoptotic cells in MRL-+/+ and 
MRL-lpr/lpr mice after anti-CD3 (12.5 µg/mouse) administered intraperitoneally. 
Apoptotic bodies with clearly fragmented and/or condensed nuclei, the most 
classical and definitive feature of apoptosis, were counted as described in the 
“Histology” section in Materials and Methods. Data represent the means ± SD of 
apoptotic cells per villus/crypt unit 4 hours (A) and 24 hours (B) after antibody 
administration (number of mice = 3-5). The number of apoptotic bodies in mice 
administered saline instead of anti-CD3 was below 1.5 for both strains. * P<0.05; 
*** P<0.0005 versus the control group. 
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Figure 3-6. Gut-associated lymphoid tissues2, 188, 189) 
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Figure 3-7. Fas-mediated killer activity of lymphocytes. Lymphocytes isolated from 
naive C3H/HeN mice were cultured in the absence (A) or presence (B) of 
plate-bound anti-CD3 antibody. C, Lymphocytes isolated from anti-CD3-injected 
C3H/HeN mice at different times after treatment were cultured in the absence of 
anti-CD3 antibody. Lymphocytes were pooled from three mice and a representative 
experiment of two performed is shown. The percentage of DNA fragmentation of 
Jurkat cells was measured and calculated as described in the “Fas-mediated 
cytotoxicity assay” section in Materials and Methods.
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Figure 3-8. Expression of CD3, CD69, FasL and Fas on IEL and SPL. Lymphocytes 
were isolated from naive (black line) or anti-CD3-treated C3H/HeN mice 4 (red 
line) and 24 (blue line) hours after the injection and pooled from three mice. A 
representative experiment of the three performed is shown. The dotted line 
represents the isotype control. Numbers indicate the percentages of positive cells. 
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Figure 3-9. Differences between the number of apoptotic cells in BALB/c and 
BALB/c nu/nu mice after intraperitoneal anti-CD3 (12.5 µg /mouse) administration. 
Apoptotic bodies with clearly fragmented and/or condensed nuclei, the most 
classical and definitive feature of apoptosis, were counted as described in Materials 
and Methods. Data represent the means ± SD of apoptotic cells per villus/crypt unit 
4 hours (A) and 24 hours (B) after antibody administration (number of mice = 4). 
The number of apoptotic bodies in mice administered with saline instead of 
anti-CD3 was below 1.5 for both strains. The experiment was repeated 3 times with 
similar results. *** P<0.0005. 
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Figure 3-10. Fas-mediated killer activity of IEL subsets. The pooled IEL isolated 
from three mice, were further enriched based on the expression of TCR subclass 
using a magnetic cell sorting (MACS) system. [3H]-labeled Jurkat cells were 
cocultured with effector cells in anti-CD3 mAb (7.4 µg /ml)-coated 96-well plates. 
A; The cells werer enriched using anti-TCR β. The percentage of the TCR β+ cells 
in the pooled IEL before separation, the magnetic fraction and nonmagnetic fraction 
were respectively 69.3, 96.4 and 29.1 %. B; The cells were enriched using anti-γδ 
TCR. The percentage of the γδ TCR+ cells in the pooled IEL before separation, the 
magnetic fraction and nonmagnetic fraction were respectively 22.1, 92.0 and 2.3 %. 
Data represent the means ± SD of triplicate cultures. A representative result of two 
independent experiments is shown. 
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Figure 3-11. Adoptive transfer of BALB/c IEL and SPL into BALB/c nu/nu mice. 
Experiment 1, naive nude mice were respectively or serially injected with SPL (5 x 
107), and IEL (1 x 107). The day after the transfer, anti-CD3 was administered at a 
dose of 12.5 µg /mouse. The number of apoptotic cells 4 hours (A) and 24 hours (B) 
after antibody administration is shown (number of mice = 5-13). The experiment 
was repeated twice with similar results. When SPL and/or IEL were transferred into 
the mice without anti-CD3 administration, the number of apoptotic bodies was 
below 1.5 for all graft groups. Data represent means ± SD per villus/crypt unit. *** 
P<0.0005, versus non-transferred in crypt; ### P<0.0005 versus SPL transferred 
alone in crypt. 
Experiment 2, IEL (1 x 107) from 6 to 11-week-old-BALB/c mice were transferred 
to BALB/c nu/nu mice of the same age. After 5 weeks, saline or SPL (5 x 107) was 
transferred to the IEL-grafted or naive BALB/c nu/nu mice, and on the next day 
anti-CD3 was administered at a dose of 12.5 µg /mouse. The number of apoptotic 
cells 4 hours (A) and 24 hours (B) after antibody administration is shown (number 
of mice = 5-6). When SPL and/or IEL without anti-CD3 administration were 
transferred to the mice, the number of apoptotic bodies was below 1.5 for all graft 
groups. Data represent means ± SD per villus/crypt unit. * P< 0.05 and *** 
P<0.0005 versus non-transferred in the villus; # P <0.05 and ### P<0.0005 versus 
non-transferred in the crypt. 
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Figure 3-12.?  The hypothetical mechanism of anti-CD3 induced enteropathy 
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Figure 4-2. DNA fragmentation induced by DEX in thymocytes. (A) Concentration 
dependency of dexamethasone (DEX)-induced DNA fragmentation. Cells were 
incubated for 18 hours in the presence of various concentrations of DEX. DNA 
fragmentation was measured as described in Materials and Methods. Values 
represent means ± SD (n = 3). The data shown are representative of three 
independent experiments with similar results. (B) Time course of DEX-induced 
DNA fragmentation. Cells were treated for various times with 10-7 M DEX. DNA 
fragmentation was measured as in Materials and Methods. Values represent means ± 
SD (n = 3). The data shown are representative of three independent experiments. 
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Figure 4-3. Concentration dependent inhibition of DEX-induced DNA 
fragmentation by OGT, Sannoshasinto (SST) and Oren extract. Cells were treated 
for 18 hours with 10-7 M DEX in the presence of various concentrations of each 
Kampo medicine and Oren extract. DNA fragmentation was measured as described 
in Materials and Methods. Values represent means ± SD (n = 6). The data shown are 
representative of two (OGT or SST) or five (Oren extract) independent experiments. 
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Figure 4-4. Agarose gel electrophoresis 
of DNA extracted from Oren-treated 
/untreated thymocytes. Cells were 
treated for 6 hours with 10-7 M DEX in 
the presence of 50 µg /mL of the Oren 
extract. 3 x 106 cells were digested with 
RNA Ribonuclease (RNase) A and 
proteinase K as in Materials and 
Methods and the crude DNA mixtures 
were electrophoresed on a 2 % agarose 
gel. 
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Figure 4-5. Morpho- 
logical examination of 
Oren-treated thymocytes 
by electron microscopy. 
Cells were incubated for 
6 hour in control cult- 
ures (A) in the presence 
of 10-7 M DEX (B), 50 
µg/mL of Oren (C), or 
10-7 M DEX and 50 µg 
/mL of Oren (D). Apop- 
totic cells (an arrow in 
B) were characterized 
by chromatin condens- 
ation (Original magnify- 
ication: x 4,000 ). 
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Figure 4-6. Inhibition of DEX-induced DNA fragmentation by berberine. (A) Cells 
were treated for 24 hours with 10-7 M DEX in the presence of various concentrations 
of berberine. DNA fragmentation was measured as described in Materials and 
Methods. Values represent means ± SD (n = 6). The data shown are representative 
of two independent experiments with similar results. (B) Agarose gel electrophoresis 
of DNA extracted from berberine-treated/untreated thymocytes. Cells were treated 
for 6 hours with 10-7 M DEX in the absence or presence of 20 µg /mL of berberine. 
DNA electrophoresis was performed as described in Fig. 4-4. 
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Figure 4-7. Effects of various ingredients isolated from Oren on DEX-induced DNA 
fragmentation in thymocytes. Cells were incubated for 16 hours in the presence of 
10-7 M DEX and 200 µg /mL each ingredient and assayed for DNA fragmentation as 
described in Materials and Methods. Values represent means ± SD (n = 6). 
Figure 4-8. Structural formulas of berberine and 
berbeline-like alkaloids. All of them except for 
Magnoflorine are benzodioxolo- benzoquinolizine. 
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Table 4-1. Effects of Oren extract on viability: LDH release and trypan blue exclusion 
test 
 
    Viability (%) 
 
 Treatment    LDH   Trypan blue 
 
 None    38.9 ± 1 5.9   9.6 ± 8.3 
 CHX 12.5 ng /mL  88.1 ± 1.8   69.0 ± 12.3 
 Oren 50 µg /mL 102.8 ± 1.4  45.8 ± 9.6 
?
Thymocytes were seeded at a density of 6 x 106 cells /mL in 96-well microplates and 
incubated with 10-7 M DEX in the presence or absence of Oren or cycloheximide 
(CHX) at concentrations indicated in the table. LDH release and trypan blue exclusion 
were determined at 24 hour as described in Materials and Methods. The Oren extract 
and CHX, a welll-known inhibitor of thymocyte apoptosis showed suppressive activity 
on the DEX-induced loss of viability. Data are means ± SD (n = 3). 
?
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Table 4-2. Effects of OGT, Oren extract, and berberine on anticancer-drug-induced 
apoptosis 
 
   DNA fragmentation (%) 
 
 Treatment  Etoposide  Camptothecin 
 
 None  81.8 ± 3.1  82.6 ± 1.4 
 CHX 12.5 ng /mL 31.8 ± 2.5  30.0 ± 1.2 
 OGT 100 µg /mL 56.0 ± 4.3  57.8 ± 2.0 
 Oren 100 µg /mL 43.6 ± 2.7  44.1 ± 4.5 
 Berberine 100 µg /mL 38. 6± 8.3  52.5 ± 8.2 
?
Thymoctes were incubated for 18 hours with 10-5 M etoposide or 10-5 M camptothecin 
in the presence or absence of OGT, Oren extract, berberine, or CHX at concentrations 
indicated in the table. DNA fragmentation was measured as described in Materials and 
Methods. Data are means ± SD (n = 6). CHX was used for comparison. 
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Figure 5-1. Inhibitory effects of Kampo medicines on LPS-induces nitric oxide 
production from RAW264 cells. Dose-dependent inhibiton by Orengedokuto 
(OGT), Sanoshasinto (SST), Saikokeishikankyoto (SKKT) on NO production is 
demonstrated. All data represent means ± SE for tripulicate determination. Open 
columns indicate nitrite of conditioned medium in the culture with (+) or without (-) 
LPS. Nitrate in the culture treated with LPS in the absence of added samples was set 
at 100 % and the relative ratio of nitrite is indicated as % that of the LPS-stimulated 
culture. Nitrite in the culture media after treatment with 200 µg /mL (shaded 
columns), 100 µg /mL (hatched columns) or 25 µg /mL (stippled columns) is shown.
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Figure 5-2. Inhibition by OGT, its constituent herbal extracts and some 
ingredients on LPS-stimulated NO production from RAW264 cells. (a) Doses 
of each herbal extract in 200 µg /mL OGT are indicated in parentheses in 
demonstrated by the shaded columns. Results obtained at 1/2 and 1/4 doses 
are demonstrated by hatched and stippled columns, respectively. Open 
columns indicate nitrite of conditioned medium in the culture with (+) without 
(-) LPS. Nitrite in the culture treated with LPS alone was set at 100 % and 
relative ratio of notrite is indicated as % of the LPS-stimulated culture. All 
data represent means ± SE for triplicate determinations. (b) Shaded columns 
show nitrite in the culture treated with the reagents at doses indicated in the 
parentheses. Nitrite obtained at 1/2 and 1/4 doses is demonstrated by hatched 
and stippled columns, respectively. All data represent means ± SE for 
triplicate determinations. 
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Figure 5-3. Northern blot analysis 
showing effects of OGT and its 
constituent herbs on iNOS mRNA 
expression in RAW264 cells. RNAs 
were isolated from cells after 48 hour 
treatment. Northern blot hybridization 
was performed as described in 
Materials and Methods. An auto- 
radiograph of Northern blot analysis 
appears on the upper panel. A 
photograph of the ethidium 
bromide-stained gel prior to transfer 
of RNAs to the nylon membrane 
appears at the bottom of the figure to 
demonstrate even loading and 
positions of ribosomal RNAs. Lane 1 
represents non treated cultured cell. 
Cels in lane 2-7 were treated with 
LPS to stimulate NO production. 
OGT and herbal extracts were added 
at the same doses indicated in Figure  
5-2 (a). 
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Figure 5-4. Cytokine induced NO 
production in rat hepatoma McA- 
RH7777 cells. 
(a) Cells were incubated for 48 hours in 
the presence of varying concentrations 
of TNFα and/or IL-1β, and accumulate- 
d nitrite in the medium was measured. 
Synergistic effects by these cytokines 
on the NO production were demonst- 
rated. 
(b) Cells were incubated for varying 
times in the presence of 1 ng /mL of 
TNFα and/or 1 ng /mL of IL-1β. 
Increased NO production in a time- 
dependent mannner was observed when 
the cells were stimulated with both 
cytokines. Cells treated with either of 
TNFα (1 ng /mL) or IL-1β (1 ng /mL) 
did not increase NO production beyond 
that of non-treated (NT) cells. 
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Figure 5-5. Inhibitory effects of Kampo medicines on cytokine-induced NO 
production in McA-RH7777 cells. Cells were incubated for 48 hours at 37 ? in the 
medium containing 10 % FBS in the presence of 1 ng /mL of TNFα and IL-1β. NO 
was quantified as described in Materials and Methods. All data represent means ± 
SE for triplicate determination. Open columns indicate nitrite of the conditioned 
medium in the culture with (+) without (-) cytokines. Nitrite in the culture treated 
with cytokines in the absence of added samples was set at 100 % and the relative 
ratio of nitrite is indicated as % NO of the cytokine-stimulated culture. Nitrite in the 
culture media after treatment with 200 µg /mL (shaded columns) or 50 µg /mL 
(hatched columns ) of samples is demonstrated. , OGT; 2, Maoto; 3. Mokuboito; 4. 
Ryokeijutsukanto; 5, Keishikashakuyakuto; 6, Tokakujokito; 7, Choijokito; 8, 
Keishininjinto; 9, Daiokanzoto; 10, Jidabokuippo; 11, Daikenchuto; 12, 
sanoshasinto; 13, Ryokyojutukanto; 14, Orento; 15, Inchinkoto. 
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Figure 5-6. Inhibition by OGT, its constituent herbs and some ingredients on 
cytokine-induced NO production.  
(a) Doses of each constituent herb in 200 µg /mL OGT are indicated in parentheses. 
Nitrite in the culture is demonstrated by the shaded columns. Results obtained at 1/4 
doses are shown by hatched columns. Open columns indicate nitrite of conditioned 
medium in the culture with (+) or without (-) cytokines. Nitrite in the culture treated 
with cytokines in the absence of added samples was set at 100 % and the relative 
ratio of nitrite is indicated as % nitrite of the cytokine-stimulated culture. All data 
represent means ± SE for triplicate determinations. 
(b) Shaded columns exhibit nitrite in the culture treated with substances at the doses 
indicated in the parentheses. Nitrite produced by treatment with 1/4 and 1/16 doses 
is demonstrated by hatched and stippled columns, respectively. All data represent 
means ± SE for triplicate determinations. 
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Figure 5-7. Northern blot analysis 
showing effects of OGT and its 
constituent herbs on iNOS mRNA 
expression in McA-RH7777 cells. 
RNAs isolated from cells after 48 
hour treatment were separated by 
electrophoresis following Northern 
blot hybridization as same as 
Figure 5-3. An authoradiograph of 
Northern blot analysis showing the 
expression of iNOS mRNA appears 
on the upper panel. A photograph 
of the ethidium bromide-stained gel 
appears at the bottom of the figure. 
Lane 1 represents non treated 
cultured cell. Cels in lane 2-7 were 
treated with TNFα and IL-1β to 
stimulate NO production. OGT and 
herbal extracts were added at the 
same doses indicated in Figure 5-6  
(a). 
- 65 - 
???? ?????????? ???? ??????????????????
?
????????????? ??? ????? ?????? ??? ?? ??????
???????? ???????? ??? ?? ??????????????????
?????????????????? ?? ????????????????
?????????? ?? ????????????????????????
???????????????????? ?? ??????????????
??????? ??????????????????? ???? ??????????
????????????????????????? ???? ????????
???????????????????????? ????????? ?????????
?????????????????????????
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
Figure 5-8. Northern blot analysis showing the effects of aqueous extracts of herbs 
on iNOS mRNA in cultured vascular smooth muscle cells (VSMC). Ten µg total 
RNAs isolated from cells cultured for 24 hour in control medium (1), or presence of 
extracts of Ginseng Radix (2, Ninjin), Astragali Radix (3, Ogi) or Scutellaria Radix 
(4, Ogon) were separated  by electrophoresis following Northern blot hybridization 
as same as Figure 5-3. An authoradiograph of Northern blot analysis showing the 
expression of iNOS mRNA appears on the left panel and a photograph of the 
ethidium bromide-stained gel appears on the right. The dosages of each extract as 
follows were previously shown to be effective on the induction of NO synthesis in 
VSMC 149); Ninjin, 500 µg /mL; Ogi, 500 µg /mL; Ogon, 100 µg /mL 
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Figure 5-9 Western blot analysis 
showing intracytoplasmic amount of 
iNOS protein in VSMC cultured for 24 
hours in the control medium (1), NInjin 
(2), Ogi (3), Ogon (4). The dosages of 
each extracts were as same as Figure 5-8. 
Figure 5-10. Immunnohistochemical staining of iNOS protein in VSMC cultured for 
24 hours in the absence (A), or presence of extracts of Ogi (B) or Ninjin (C). The 
dosages of each extracts were as same as Figure 5-8. Staining of iNOS, shown as 
dark brown, was clearly evident in VSMC after treatment with herbal extracts (B 
and C). Positive signals were distributed in the cytoplasm. Similar positive staining 
for iNOS protein was observed in VSMC treated with Ogon (data not shown). 
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Figure 5-11. Mesurement of cGMP in 
VSMC cultured for 24 hours in the 
absence (Ccontrol) or presence of 
extracts of Scutellariae radix (Ogon), 
Ginseng radix (Ninjin) or Astragali 
radix (Ogi). Intracytoplasmic cGMP 
was expressed in femtomoles per 104 
cells. Data shown were representative 
of three independent experiments, 
which gave similar results. Values 
represent means of two samples with 
duplicate measurements. Figure 5-12 Effects of L-NMA and 
methylene blue (MB) on cGMP 
production in VSMC induced by extracts 
of Scutellariae radix (Ogon), Ginseng 
radix (Ninjin) or Astragali radix (Ogi). 
Increase in intracelluare cGMP induced 
by herbal extracts was markedly reduced 
by the simultaneous incubation with 1 
mM l-NMA or 5 µM MB. Intracyto- 
plasmic cGMP was expressed in 
fentmoles per 104 cells. Data shown were 
representative of three independent 
experiments, which gave similar results. 
Values represent means of two samples 
with duplicate measurements. 
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Figure 6. The hypothetical mechanisms of effects of 
Orengedokuto on gastrointestinal tract 2, 43, 188-190) 
EP, PGE2 receptor. 
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Fas ???????????Lin ??????????? Fas ????????
Jurkat?? (American Type Culture Collection, Rockville, MD) ????????
72)???????????? FasL???? FasL????????? Fas???
? Jurkat???????????????????? 179)??????????
????????? 7.4?g /mL ?? CD3 ??????????????? 96
??????????????????[3H]thymidine ?????? Jurkat ??
(2x104 /???)???? Effector/Target (E/T) ?? 18????????????
??????? diethylaminoethyl  (DEAE) ????????????????
??????????????????????? DEAE ?????????
? DNA????????????????????????????????
??????? 101)?DNA ???????????????c.p.m.; count per 
minute?? 
       ? ? ? ? ? ? ? ? (c.p.m. DEAE filter) 
? % DNA fragmentation =                                        x 100 
 ? ? ? ? ? ? ? ? ?  (c.p.m. DEAE filter + c.p.m. glass filter) 
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? ??????????????????FACScan, BD Biosciences??????
????Macintosh CELLQuest program (BD Biosciences)???????? 
 
???MACS?????T???????T????? 
??T ?????T ???????????? MACS ?????Miltenyl 
Biotec, Bergisch Gladbach, Germany????? 180)??????????????
? IEL? FITC-???TCR?????TCR??? 2.5 ?g /107 cells???????
? FITC??????? (Miltenyl Biotec)?????????MACS?????
???????????????????????????????????
???????????????????????????????????
???????????????????????????(FACScan, BD 
Bioscience, SanJose, CA)?????Macintosh CELLQuest (BD Bioscience)????
???? 
 
??????????? 
????? 9-10 ??? BALB/??????? SPL(5x107)??? IEL(1x107)??
???? BALB/c-nu/nu???????????? CD3???????????
SPL? IEL??????????? SPL????????????? IEL??
?????????? CD3?????? 4???? 24???????????
?????H&E??????? 
????? 6-11 ??? BALB/c????????? IEL(1x107)? BALB/c nu/nu
???????????????? 5????? CD3???????????
???? 24?????????? H&E?????SPL? IEL????????
?CD3??????? 24??????????SPL(5x107)?????????
?? 
 
??????????? 
? ??????????????????????????????????
??????????????18 ????????????????????
??????? 0.5 g /kg ???????????????? 2 ??????
CD3?? 100?g /mouse????????? 2?8?24????????????
?????????????????????? 2?????????????
???????????????????????????????????
???????????????????? 1 g /kg? 1? 1??4?????
??3 ?????????????????? 2 ???? 12.5?g /mouse ??
CD3???????????? 24????????????????????
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????????????? AIN-93M???????????????? 2%?
???????????????????????????????????
?? 8??? 9??? 12.5?20?g /mouse?? CD3????????????
4?24???????????? 
 
??????? 
? ????? StatView version 5.0 (SAS Institute Inc., Cary, NC)???? Scheffe’s 
ANOVA????????? 5 %????????? 
 
?????? 
 
?????????????????????? 
? ? ?????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????????????????????-80??????
??????????????????? columbamine, palmatine, epiberberine, 
groenlandicine, jateorrhizine, magnoflorine?(?)???????????????
? NMR ?????????berberine chloride, dexamethasone, sodium dodecyl 
sulfate (SDS) ?Wako chemicals (Osaka, Japan)???????3,5-diaminobenzoic 
acid dihydrochloride (DABA) ? Tokyo Kasei Kogyo Co. Ltd. (Tokyo, Japan) ???
FBS ??????????? Gibco-BRL (Gaithersburg, MD) ?????
[3H]thymidine? Amersham Japan (Tokyo, Japan)???????????????
Shigma Chemical Co. (St. Louis, MO) ??????? 
 
??????? 
? ????? 3?6????? C3H/HeN????Japan SLC Inc.,Shizuoka, Japan?
???????10 ? FBS, 100 U /mL penicillin, 100?g /mL streptomycin sulfate?
? RPMI1640???? 75?m?????????????? 24????6??
??????Nunclon, Denmark????? 96????????Coster, Cambridge, 
MA????? 100 mm ?????????Corning, NY??????37?, 5 ? CO2
????????????????? RPMI1640 ?????????????
???????????????????????????????????
???????????????????????????????????
?????????????? 
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????????????? DNA fragmentation??? 
? ?????DNA fragmentation??????????????????????
???????????? 96???????? 6x106 cells /mL???????
???dexamethasone, etoposide, camptothecin (???? 10-7 M, 10-5 M, 10-5 M) ?
????????????????? 6?24 ???????????????
? (50 mM Tris-HCl pH 8, 200 mM ethylenediaminetetraacetic acid: EDTA, 5 % 
Triton X-100) ? 1/10??????????????????????????
???????????????????????????????????
???? 750 g, 4?? 16?????????????? formaldehyde????
10 ??????????????3 ???????????????????
???????????????????????????????????
???????????????????????????????????
?????????????????????????0.4 g /mL?????3,5- 
diaminobenzoic acid dihydrochloride ?? 100?l????? 55?? 2?????
?????????????????? DNA?????????? purine??
???? deoxyribose sugar? 3,5- diaminobenzoic acid dihydrochloride ??????
?????????? 181, 182)??????????? 400 nm????? 500 nm
? Titertek Fluoroscan (Labsystems, Hersinki, Finland) ?????????DNA?
?????????????????????? DNA ????? total DNA 
amount???????????????
? % DNA fragmentation 
             (total DNA amount – DNA amount in the experimental wells) 
=                                                      x 100 
(total DNA amount) 
 
??????????? 
? ??????????????????????????????????
????????? LDH???? LDH-Cytotoxic Test (Wako Chemicals) ???
?????????????? LDH? 100 %?????????? 1 % Triton 
X-100?????????????????????????????????
?????????????????? LDH? 0 %????????????
????????? LDH????? 
 
???DNA?????? 
? DNA???????????????? 3x106??????????? 20?g 
/mL RNase A ??10 mM Tris-HCl, pH 8, 0.1 M EDTA, 0.5 % SDS????? 37?
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? 1??????????????? 100?g /mL????? proteinase K??
? 37?? 16?????????????? 50?? 3?????? DNA???
????????????????? 0.5?g /mL? ethidium bromide??? 2 %
???????????????????????????? 
 
??????????????? 
? ????????????????? 2 % glutaldehyde??? 0.1 M sodium 
cacodylate buffer (pH 7.2) ???????? 1 % osmium tetroxide???? buffer
???????? epoxy resin?Quetol-812 (Nisshin EM Co. Ltd., Tokyo) ????
?????????? uranyl acetate? lead citrate???? JEM-200CX (JEOL Co. 
Ltd., Tokyo, Japan) ?????? 
 
?????? 
 
??????????? 
? ?????????????? RAW264? Riken Cell Bank????????
?? RPMI1640?? (5 % FBS, 100 u /mL penicillin, 100?g /mL streptomycin??
phenol-red free) ? 3x105 cells /mL???? 5 % CO2 37?? 4?????????
1?g /mL? LPS (E. coli 0111:B4, DIFCO) ???? NO??????? 
? ?????????McA-RH7777? American Tissue Culture Collection???
??????? 1x105 cells /mL ???? 20?????????1 ng /?L? TNF-
????????????, GIBCO BRL?? 1 ng /mL? IL-1????????
????, Sigma????? NO??????? 
? ?????????????? 149)200?300 g??? SD?????????
?????????? 10 ? FBS, 100 u /mL penicillin, 100?g /mL streptomycin
?? RPMI1640?????trypsin-EDTA?Sigma????????? 10?20??
?????????????? "hill and valley" ??????????????
?-SMC-actin????????????????????????? 6x105 cells 
/mL ???? 48 ??????? (cGMP ???)? ??? 6 ??????? 
(RNA???) ? 24?????????????? 24??????? 
 
???????????????? 
? ?????????????????????????????? 
 
???NO??????????? 
? NO???????????????????????? NO2?? Griess??
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????????????????? Griess ?? (1 % sulfanilamide, 0.1 % 
N-1-naphthyl ethylendiamine dihydrochloride in 5 % H3PO4) ?????????10
????????? 540 nm????? ELISA reader (Titertek????????
???????????????????? NaNO2????????? NO2?
?????????????WST-1???? (Dojin) ???????????
??????????????????? 
 
????????????? 
? ?????? guanidinium thiocyanate????? ISOGEN (Nippon Gene, Tokyo, 
Japan) ???? total RNA????????????????? Sambrook183)?
?????????????? 10?g ? total RNA ?????1 % agarose?
-formaldehyde????????????????? ethidium bromide?????
?????? ribosomal RNA ???????????????? RNA ?
Hybond-N ????????? (Amersham Life Science) ???? UV????
??????????????? 184)??? 32P????? iNOS cDNA????
???????????????????? NOS??????????? iNOS
? 92 %???????????????????? 185)???????????
???????????????????????????????????
????-70?? X????? (Kodak ZAR-5) ??????? 
 
???SDS- polyacrylamide gel electrophoresis ???????????? 
? SDS-??????????????????????????????????? ??? 186)???????????
2x105 cells /lane??????? 8 % ????????????????????
???????????????????????????????????
?? iNOS?????????? (Transduction Lab., Lexington, KY) ?????? 
 
????????? 
? ???????????? (Nunc Inc., Naperville, IL) ??????????
?????????????????????? 24?????????? 4 % 
paraformaldehyde???.1 M phosphate buffer (pH 7.4) ????????100 ? 
methanol ?????? peroxidase ?????????? 0.3 ?? hydrogen 
peroxide ???????0.3 ? Triton-X100 ???????????????
10 ?????????????????????????? 10?g /mL ??
iNOS?????????(Transduction Laboratories, Lexington, KY)??????
??phosphate-buffered saline (PBS)????????????????????
?? IgG(Vector Laboratories Inc., Burlingame, CA)?????????? PBS??
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?????????????? horseradish????????(Vector Laboratories 
Inc.)? 30 ????????????????? Peroxidase substrate kit(Vector 
Laboratories Inc.)??????? 
 
???cGMP??? 
? ????????????6 ? trichroloacetic acid? dish?????????
????? 5????????? 4? 2000 g? 15?????????????
????????????? trichroloacetic acid???????? 5??? H2O
??? diethylether? 4??????????? cGMP? 104??????? fento
?????????????????????????????? cGMP ??
???????????????? cGMP EIA kit?Amersham Life Science, Tokyo, 
Japan??????? 
 
??????? 
? ???????????????????????????????Student’s 
paired t-test??????? p<0.05??????? 
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